Effect of gentamicin on pharmacokinetics of lysozyme in rats: interaction between megalin substrates in the kidney.
To investigate the pharmacokinetic interaction between substrates of megalin, a 600-kDa endocytic receptor abundantly expressed in the renal proximal tubules, we examined the effect of gentamicin infusion on the pharmacokinetics of fluorescein isothiocyanate (FITC)-lysozyme in rats. Infusion of gentamicin did not affect the plasma concentration-time profile of FITC-lysozyme. On the other hand, gentamicin significantly decreased the accumulation of FITC-lysozyme in the renal cortex and medulla, whereas the accumulation in the renal papilla, liver, brain and lung was not changed. Urinary excretion of FITC-lysozyme was increased by gentamicin, whereas there was no change in the biliary excretion of FITC-lysozyme or its degradation products. Gentamicin infusion had little influence on the ATP content in the renal cortex and urinary excretion of glucose, indicating that nephrotoxicity is not induced by short-term infusion of gentamicin. These findings suggest that lysozyme and gentamicin interact with each other in their reabsorption processes in the renal proximal tubules, probably by competing for their binding to megalin expressed in the apical membrane of the renal proximal tubules.